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USER-CONTROLLED ALTERNATIVE ROUTING 

TECHNICAL FIELD 

[0001] This document relates to determining a route 
betWeen an origin location and a destination location. 

BACKGROUND 

[0002] A travel route betWeen an origin location and a 
destination location may be requested by a user and deter 
mined by a computer system, Which may be referred to as a 
mapping system. The mapping system may make this deter 
mination by searching for an optimal path through a directed 
graph (e.g., a collection of nodes and edges (or links)) that 
represents a netWork of roads and intersections. When 
several routes betWeen the origin location and the destina 
tion location exist, the route determined by the mapping 
system may not be the route preferred by the user. 

SUMMARY 

[0003] In one general aspect, a route is determined using 
a computer-implemented mapping system. A designation of 
a geographic region is received as input to in?uence route 
selection betWeen an origin and a destination. The designa 
tion is received from a user of a computer-implemented 
mapping system and is in a location other than a location of 
the origin or the destination. The designation of the geo 
graphic region is used to determine a route from the origin 
to the destination. The designation indicates the user’s 
preference for one of multiple alternative routes betWeen the 
origin and the destination. The route is presented to the user. 

[0004] Implementations may include one or more of the 
folloWing features. For example, the designation may re?ect 
a favored geographic region and indicate the user’s prefer 
ence for a route that is closer to the geographic region than 
other ones of the multiple alternative routes. Alternatively, 
the designation may re?ect a disfavored geographic region 
and indicate the user’s preference for a route that is farther 
from the geographic region than other ones of the multiple 
alternative routes. 

[0005] At least part of a routing graph representing a 
network of roads including tWo or more nodes and one or 
more links may be accessed. A link may be associated With 
at least tWo nodes and a cost. The designation may re?ect a 
disfavored geographic region. If so, using the designation of 
the geographic region to determine a route may include 
increasing a cost associated With a link that is proximate to 
the disfavored geographic region re?ected by the designa 
tion. Increasing the cost of the link may include increasing 
the cost of the link if the link is Within a particular radius 
from the designation of the geographic region. Increasing 
the cost may include increasing the cost by an amount 
depending on the distance betWeen a node of the link and the 
designation of the geographic region. 

[0006] The designation may re?ect a favored geographic 
region. If so, using the designation of the geographic region 
to determine a route may include decreasing a cost associ 
ated With a link that is proximate to the favored geographic 
region re?ected by the designation. Decreasing the cost of 
the link may include decreasing the cost of the link if the link 
is Within a particular radius from the designation of the 
geographic region. Decreasing the cost may include decreas 
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ing the cost by an amount depending on the distance 
betWeen a node of the link and the designation of the 
geographic region. 

[0007] Using the designation may include determining a 
route that does not traverse the geographic region corre 
sponding to the designation. 

[0008] The designation may relate to a geographic loca 
tion identi?ed by a user. A user may select a pre-determined 
designation of a geographic region to in?uence route selec 
tion, such that the designation of the geographic region is the 
pre-determined designation. 

[0009] Receiving a designation of a geographic region 
may include receiving an indication of a geographic region, 
such as receiving an indication of multiple states, a state, a 
county, a city, a range of Zip codes, and a Zip code. Receiving 
an indication of a geographic region may include receiving 
a travel direction, such as east, West, north, or south. 

[0010] A user may be presented With a map related to a 
geographic region selected by the user and the designation 
of the geographic region may be received based on the map. 
Receiving the designation of the geographic region may 
include receiving an identi?cation of a portion of the map. 
More than one designation of a geographic region may be 
depicted on the presented map and one or more designations 
of a geographic region may be received based on a selection 
made by the user. 

[0011] A navigation system may be used to determine the 
route betWeen the origin and the destination. The computer 
implemented mapping system may include an online sys 
tem. 

[0012] Implementations of any of the techniques 
described may include a method or process, an apparatus or 
system, or computer softWare on a computer-accessible 
medium. The details of particular implementations are set 
forth beloW. Other features Will be apparent from the 
description and draWings, and from the claims. 

DESCRIPTION OF DRAWINGS 

[0013] FIGS. 1 and 6 are diagrams of user-selectable 
alternative routes betWeen an origin and a destination. 

[0014] FIG. 2 is a block diagram of a communications 
system capable of generating a preferred travel route based 
on a user preference for one route among alternative routes. 

[0015] FIG. 3 is a ?oW chart ofa process for presenting a 
user With a route betWeen an origin and a destination. 

[0016] FIG. 4 is a ?oW chart ofa process for generating a 
route from an origin to a destination based on a received 
designation of a geographic region. 

[0017] FIG. 5 is a ?oW chart of a process for receiving a 
designation of a geographic region related to a route from an 
origin to a destination. 

[0018] FIG. 7A is a ?oW chart of a process for generating 
a route from an origin to a destination based on a routing 
graph and using links and nodes. 

[0019] FIG. 7B is a block diagram that illustrates the 
results of generating a route. 
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[0020] FIGS. 8A and 8B are block diagrams of example 
data structures used in determining a route. 

[0021] FIG. 9 is a block diagram illustrating the effect of 
a user-identi?ed designation on nearby links. 

[0022] FIGS. 10 and 11 illustrate exemplary user inter 
faces to alloW a user to enter an origin, a destination, and 
route preference information. 

[0023] FIGS. 12A, 12B, 13A and 13B are illustrations of 
tWo maps shoWing tWo alternative routes betWeen an origin 
and a destination and a designation related to a geographic 
location. 

DETAILED DESCRIPTION 

[0024] A user of a mapping system may favor one of 
multiple possible routes betWeen an origin and a destination. 
However, the favored route may not necessarily be the route 
generated by the mapping system When a user requests a 
route betWeen the origin and destination. In a particular 
example, though a user may desire to take an easterly route 
betWeen an origin and a destination, the generated route may 
re?ect a Westerly route betWeen the origin and the destina 
tion. 

[0025] Techniques are described to alloW a user to indicate 
a preference of a route When alternative routes are available 
betWeen an origin and a destination. The mapping system 
may enable a user to identify a region, a point or a set of 
points that in?uence the route betWeen the origin and 
destination to help control, guide or otherWise in?uence, the 
determination of a route favored by the user. While the 
identi?ed region, point or set of points may be included in 
the route, the identi?ed region, point or set of points need not 
necessarily be included in the route. 

[0026] In one example, one route betWeen Dulles, Va. and 
Lancaster, Pa. uses Routes 15 and 30 and passes through 
Gettysburg, Pa. Another route betWeen the same origin and 
destination passes near Washington, DC. and Baltimore, 
Md. A user of a mapping system may favor one of the tWo 
routes. If a user favors the route through Gettysburg, the user 
may identify a point near Gettysburg to indicate a preference 
for that route and other routes that pass near the identi?ed 
point. On the other hand, if the user favors the route near 
Washington, DC. and Baltimore, the user may identify a 
point near Baltimore to indicate a preference for that route 
or other routes that pass near the identi?ed point. Addition 
ally or alternatively, if the user disfavors a route, the user 
may identify a point or region to avoid. For example, a user 
Who favors the route through Gettysburg may identify a 
favored point near Gettysburg and also may identify a 
disfavored point near Baltimore. 

[0027] FIG. 1 shoWs alternative routes in a region 100 
betWeen an origin 110 and a destination 120. The routes 
include routes 130, 140, and 150 betWeen origin 110 and 
destination 120. The route 130 is a central route and is 
shorter in distance than either of routes 140 or 150. To the 
West of route 130 is route 140 and to the east of route 130 
is route 150, both of Which are alternative routes betWeen 
origin 110 and destination 120. Routes 140 and 150 may be 
comparable to each other in terms of, for example, the type 
of road (e.g., a toll road), the total distance (e.g., miles) 
betWeen the origin and the destination, and the speed limit 
(e.g., 60 mph). In addition, route 150, for example, may be 
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a route preferred by a majority of users Who request a route 
betWeen the origin and the destination. Nevertheless, the 
user still may prefer route 140 over route 150 and as such, 
if the mapping system generates route 150 rather than 140, 
the mapping system may not be responsive to the user’s 
particular needs even though route 150 may seem perfectly 
appropriate. 
[0028] Therefore, to indicate a preference for route 140, 
the user may identify any region, point or set of points on or 
near route 140, such as designation 160. The region, point or 
set of points that in?uence the route may be referred to as a 
user designation, or indicia, of a geographic region related to 
a route from an origin to a destination. For example, the user 
may identify designation 160 to indicate that the route 
preferred by the user is toWards the West side of map 100. 
The user may identify designation 160 because the user is 
aWare that route 140 is located in that general direction and 
desires to travel using route 140. Alternatively, the user may 
identify designation 160 because the user generally prefers 
a Westerly route. 

[0029] In some implementations, after the mapping sys 
tem presents the route generated based on an identi?ed 
designation, the system enables the user to identify a dif 
ferent designation to further control route selection betWeen 
the origin and the destination. 

[0030] In some implementations, a user may identify a 
designation to identify a geographic region to be disfavored 
When determining a route betWeen an origin and a destina 
tion. For example, if a user has a preference for route 140, 
the user may identify designation 170, designation 180, or 
both designations 170 and 180, to indicate that routes 130 
and 150, Which are proximate to designations 170 and 180, 
respectively, are to be disfavored in determining the route 
betWeen origin 110 and destination 120. 

[0031] In some implementations, general direction pref 
erence (e.g., an easterly route) may be identi?ed as a 
surrogate for a favored (or disfavored) region, point or set of 
points. 
[0032] In some implementations, the identi?ed region, 
point or set of points do not exist until identi?ed by the user. 
For example, a user may be presented With a map in order 
to indicate the user’s preference for a particular route. The 
user may use a pointing device (such as a mouse) to identify 
one or more single points on the map (e.g., by clicking the 
mouse on particular points on the map) or to identify a 
region (e.g., by clicking the mouse on an outline of a region 
(e.g., a state), or by using a shading tool associated With the 
mouse to color-in a portion of the map). In this case, the user 
is not presented With a set of pre-determined regions, points 
or sets of points from among Which the user may choose. 

[0033] Alternatively, one or more particular regions, 
points or sets of points may be pre-determined and set forth 
by the mapping system on a map containing an origin and a 
destination. When indicating a preference for a route 
betWeen an origin and a destination, a user may select from 
the one or more pre-determined regions, points or sets of 
points to indicate the route preference. In yet another imple 
mentation, a user may optionally select from one or more 
pre-determined regions, points or sets of points, and the user 
may additionally, or alternatively, identify a region, a point 
or a set of points that is not among the pre-determined 
regions, points or sets of points. 
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[0034] When this document refers to a user as “identify 
ing” a particular designation, it is to be understood that a 
user may identify a designation by either selecting from 
among one or more pre-determined designations or by 
indicating a designation that Was not pre-determined and/or 
set forth by the mapping system. 

[0035] Furthermore, a user may identify a point, a set of 
points, a region, or a general direction to indicate a prefer 
ence for a particular route betWeen an origin and a destina 
tion. If a user identi?es a designation other than a particular 
location or point (e.g., a set of points, a region or a general 
direction), the mapping system may translate the identi?ed 
larger geographic area into a particular point to be used as 
the designation. In some implementations, the mapping 
system may dynamically generate the designation to be used 
based on the larger geographic area identi?ed by the user. 
For example, if a user identi?es a region (such as, for 
example, by indicating a Zip code) as a designation, the 
mapping system may determine a point on the boundary of 
the region or a point in the center of the region to be used 
as the designation. In another example, if a user identi?es a 
general direction (e.g., West) as a designation, the mapping 
system may dynamically generate a point to the West of one, 
or both, of the origin and destination to be used as the 
designation. Additionally, or alternatively, the mapping sys 
tem may store an association betWeen geographic areas and 
particular points to be used as designations that represent the 
larger geographic area identi?ed by the user. For example, a 
user may identify a region (such as, for example, by indi 
cating a Zip code), and the mapping system may determine 
that a particular point is associated With the region, and may 
use that particular point as the designation. 

[0036] FIG. 2 is a block diagram 200 ofa communications 
system capable of generating a travel route based on a user 
preference for a geographic region or a route among alter 
native routes. More particularly, the communications system 
200 is capable of delivering and exchanging messages 
betWeen a client system 210 and a mapping system 220 
through a delivery netWork 215 to determine a route based 
on a user-identi?ed designation of a geographic region to 
control route selection. In other implementations, the func 
tions of the client system 210 and the mapping system 220 
are provided by a single system. For example, the single 
system may be an on-board navigation system that is located 
in a vehicle and con?gured to provide driving directions 
based on the vehicle’s current location. In some implemen 
tations, the on-board navigation system also may be capable 
of communicating With another system, such as, for 
example, a host system, to receive updated navigation data 
for use in determining a route or teal-time routing informa 
tion (such as information about traf?c congestion). 

[0037] Each of the client system 210 and the mapping 
system 220 may be a general-purpose computer (e.g., a 
personal computer, a desktop computer, or a laptop com 
puter) capable of responding to and executing instructions in 
a de?ned manner. Other examples of the client system 210 
and the mapping system 220 include a special-purpose 
computer, a Workstation, a server, a device, a component, 
other physical or virtual equipment or some combination 
thereof capable of responding to and executing instructions. 
The client system 210 also may be a personal digital 
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assistant (PDA), a communications device, such as a mobile 
telephone, or a mobile device that is a combination of a PDA 
and communications device. 

[0038] The client system 210 also includes a communica 
tion application 212 and is con?gured to use the communi 
cation application 212 to establish a communication session 
With the mapping system 220 over the delivery netWork 215. 
The communication application 212 may be, for example, a 
broWser or another type of communication application that 
is capable of accessing the mapping system 220. In another 
example, the communication application 212 may be a 
client-side application con?gured to communicate With the 
mapping system 220. The client system 210 is con?gured to 
send to the mapping system 220 requests for a route iden 
ti?ed by an origin location, a destination location, and one 
or more user-identi?ed designations. The client system 210 
also is con?gured to receive a route from the mapping 
system 220 and to present the received route to a user. 

[0039] The delivery netWork 215 provides a direct or 
indirect communication link betWeen the client system 210 
and the mapping system 220, irrespective of physical sepa 
ration. Examples of a delivery netWork 215 include the 
Internet, the World Wide Web, WANs, LANs, analog or 
digital Wired and Wireless telephone netWorks (e.g., PSTN 
(“Public SWitched Telephone Network”), ISDN (“Integrated 
Services Digital NetWor ”), and DSL (“Digital Subscriber 
Line”) including various forms of DSL such as SDSL 
(“Single-line Digital Subscriber Line”), ADSL (“Asymmet 
ric Digital Subscriber Loop), HDSL (“High bit-rate Digital 
Subscriber Line”), and VDSL (“Very high bit-rate Digital 
Subscriber Line)), radio, television, cable, satellite, and/or 
any other delivery mechanism for carrying data. 

[0040] The delivery netWork 215 includes communication 
pathWays 217 that enable the client system 210 and the 
mapping system 220 to communicate With the delivery 
netWork 215. Each of the communication pathWays 217 may 
include, for example, a Wired, Wireless, virtual, cable or 
satellite communications pathWay. 

[0041] The mapping system 220 may receive instructions 
from, for example, a softWare application, a program, a 
piece of code, a device, a computer, a computer system, or 
a combination thereof, Which independently or collectively 
direct steps, as described herein. The mapping system 220 
includes a communication application 222 that is con?gured 
to enable the mapping system 220 to communicate With the 
client system 210 through the delivery netWork 215. 

[0042] The mapping system 220 may be a host system, 
such as an Internet service provider that provides a mapping 
service to subscribers. In another example, the mapping 
system 220 may be a system that hosts a Web site that 
provides mapping services to the general public. In general, 
the mapping system 220 is con?gured to provide a route 
betWeen an origin and a destination identi?ed by a user. The 
mapping system 220 is con?gured to provide a route When 
alternative routes are available and one or more user 

identi?ed designations indicate a user preference for one 
route over another. 

[0043] More particularly, the mapping system 220 
includes code segments 224 con?gured to generate and 
process a mapping system user interface. For example, the 
mapping system user interface may be any of user interfaces 
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1000, 1110 or 1130 shown in FIGS. 10 and 11. The mapping 
system user interface is con?gured to receive an origin 
location, a destination location, and a designation that may 
represent a geographic region to control route selection. A 
user-identi?ed designation may indicate a geographic region 
favored by a user for a route. Alternatively or additionally, 
a user-identi?ed designation may indicate a geographic 
region disfavored by a user for a route. In some implemen 
tations, a user may identify more than one designation of a 
geographic region to control route selection. For example, 
one or more identi?ed designations may relate to favored 
geographic regions and one or more identi?ed designations 
may relate to disfavored geographic regions. In addition to 
generating the mapping system user interface, code seg 
ments 224 also may cause the information received by the 
mapping system user interface to be processed, as described 
in more detail beloW. 

[0044] The mapping system 220 also includes a route data 
store 226. Route data store 226 includes route data for 
determining alternative routes betWeen an origin and a 
destination. Route data store 226 also includes route data 
corresponding to routes that have been determined from a 
particular origin to a particular destination. The route data 
store 226 may be stored in persistent or non-volatile storage, 
though this need not necessarily be so. For example, route 
data for a particular route may be stored only in memory, 
such as random access memory, of the mapping system. In 
some implementations, the route data may be implemented 
as a collection of links and/ or nodes that represent roads and 
intersections, respectively. In one example, the route data 
includes a collection of links that represent a route from an 
origin to a destination. 

[0045] The mapping system also includes code segments 
227 con?gured to generate a route betWeen an origin and a 
destination based on one or more designations of geographic 
regions. More particularly, a route may be generated by code 
segments 227 by adjusting attributes retrieved from data 
store 226 and related to alternative routes betWeen an origin 
and a destination. The attributes may be adjusted to re?ect 
one or more favored or disfavored designations received by 
code segments 224. Code segments 227 may generate a 
route by selecting among the alternative routes, and doing so 
based on the neWly adjusted attributes of the alternative 
routes. 

[0046] The route may be presented to a user in the form of 
text, a marked route presented on a map, or a combination 
of text and a marked route. In some implementations, the 
route may be presented to the user orally after being gen 
erated using a text-to-speech process. 

[0047] In some implementations, the mapping system 220 
may include a user-speci?c data store 228 that stores infor 
mation related to route preferences for a particular user. In 
some implementations, user-speci?c data store 228 may 
include a database of previous routes requested by a user 
betWeen speci?c origins and destinations. The database also 
may include user preferences, indicated at the time the user 
requested the route, regarding Which of multiple alternative 
routes the user preferred. User preferences may include, for 
example, speci?c routes betWeen an origin and a destination, 
general geographic regions related to a route betWeen an 
origin and a destination (e.g., Westerly routes), or speci?c 
points of interest that a user Wishes to traverse While 
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traveling on a route betWeen an origin and a destination. In 
other implementations, user-speci?c data store 228 may 
include information related to a user’s general preferences 
for particular types of routes (e.g., scenic routes, highWays, 
and non-toll roads). 

[0048] FIG. 3 illustrates a process 300 for presenting a 
user With a route betWeen an origin and a destination. The 
process 300 may be performed by a mapping system, such 
as mapping system 220 of FIG. 2. 

[0049] The mapping system receives a designation of a 
geographic region related to a route from an origin to a 
destination (step 310). As described previously, a user may 
identify a designation to help control, guide, or otherWise 
in?uence the determination of a route betWeen an origin and 
a destination that is favored by the user. In some implemen 
tations, general direction preference (e.g., an easterly route) 
may be identi?ed as a surrogate for a favored (or disfavored) 
region, point or set of points, and, as such, also may be a 
designation. 

[0050] For example, referring again to FIG. 1, a user may 
prefer route 140 over routes 130 and 150. The user may 
identify designation 160 to indicate the preference for route 
140. Furthermore, the user may additionally or alternatively 
identify designation 180 to indicate that the user disfavors 
route 150. Instead of identifying designations 160 and 180, 
either alone or in combination, the user may also use a 
pointing device (such as a mouse or a paintbrush tool) to 
identify the entire West side of map 100 as a favored 
designation and/or to identify the entire east side of map 100 
as a disfavored designation. In each example, the designa 
tion is received in step 310. 

[0051] The mapping system determines a route from the 
origin to the destination using the received designation of 
the geographic region to control route selection (step 320). 
The mapping system may generate a route betWeen an origin 
and a destination as described beloW With respect to FIGS. 
6, 7A and 7B. 

[0052] For example, in the case Where designation 160 
Was received in step 310, the mapping system uses desig 
nation 160 to control route selection and generates route 140 
as the route. 

[0053] The route is presented to the user (step 330). As has 
been noted, the route may be presented on a display, and also 
may be presented orally using a text to speech process. 

[0054] FIG. 4 depicts a process 400 for receiving a des 
ignation of a geographic region to control route selection. 
The process 400 is one possible implementation of step 310 
of FIG. 3. The process 400 may be performed by a mapping 
system, such as mapping system 220 of FIG. 2. 

[0055] The mapping system presents a user With a map 
related to a geographic region selected by the user (step 
410). Auser may select a geographic region that includes an 
origin and a destination. In some implementations, a user 
may be presented With a user interface, such as user interface 
1110 of FIG. 11, that permits the user to enter a general 
geographic region that includes both an origin and a desti 
nation. If the origin and destination are not Within the same 
general geographic region, the user may enter a geographic 
region for each of the origin and destination. If either, or 
both, the origin and destination are outside the country in 


























